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2. SUMMARY 

The objective of the bioanalytical study was to analyze study samples of EDTA human 

plasma for the determination of HFPO-DA. 

The summary of the bioanalytical study is given below. 

Analyte HFPO-DA 

Internal standard M3HFPO-DA 

Matrix  human plasma 

Anticoagulant K2-EDTA 

Detector AB Sciex API4000 

 

Information Hyperlink 

Analytical run history Table 1 

Carry-over ≤ 20% of the LLOQ for the analyte 

≤ 5% of the LLOQ for the internal 

standard 

Table 2 

Calibration curves 1.00 - 500 ng/mL Table 3 

QC samples 

QC-low (3 ng/mL) 85-115% 

Table 4 QC-middle (25 ng/mL) 85-115% 

QC-high (375 ng/mL) 85-115% 

Study samples Table 5 

Incurred sample reanalysis (ISR) 
≥ 67% of samples acceptable with 

deviation of ≤ 20% 
Table 6 

 

In conclusion, the reported results are considered representative of the concentration of 

HFPO-DA in human plasma for this study. 
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3. INTRODUCTION 

The objective of the bioanalytical study was to analyze study samples of EDTA human 

plasma for the determination of HFPO-DA. 

The design of this study is based on the following study guidelines: 

 European Medicines Agency (EMA).  Guideline on Bioanalytical Method Validation.  

EMEA/CHMP/EWP/192217/2009.  21 July 2011. 

 FDA Guidance for Industry:  Bioanalytical Method Validation.  May 2001. 

 EMA Reflection Paper for Laboratories that Perform the Analysis or Evaluation of 

Clinical Trial Samples.  EMA/INS/GCP/532137/2010.  28 February 2012. 

 ICH Harmonised Tripartite Guideline E6(R1).  Guideline for Good Clinical Practice.  

10 June 1996. 

 UK Medicines and Healthcare Products Regulatory Agency (MHRA).  Good Clinical 

Practice Guidance on the Maintenance of Regulatory Compliance in Laboratories that 

Perform the Analysis or Evaluation of Clinical Trial Samples.  July 2009. 

For the work detailed in this phase report, the bioanalytical phase start date was 29 Mar 2017, 

and the bioanalytical phase completion date was 21 Apr 2017.  The phase study plan, study 

plan amendments, and deviations are presented in Appendix 1. 

The bioanalytical study was performed at the Schaijk location, all other supporting activities 

were performed at the ‘s-Hertogenbosch location. 
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4. MATERIALS AND METHODS 

4.1. General 

General data concerning chemicals, reagents, preparation of stock solutions, calibration 

standards, and quality control samples (QCs) as well as the analytical conditions were stored 

under project number 516652. 

4.2. Test Item, Internal Standard and Matrix 

4.2.1. Test Item 

Identification: HFPO-DA 

 Appearance: Colourless liquid (determined by Charles River 

Den Bosch) 

 Batch: HFPODA0616 

 Purity/Composition: 50 ± 2.5 µg/mL in methanol 

 Test item storage: In refrigerator (2-8°C)  

 Stable under storage conditions until: 25 June 2019 (expiry date)  

 Supplier: Wellington Laboratories Inc., Ontario, Canada 

Additional information  

 Test Site test item number: 208124/A 

 Purity/Composition correction factor: No correction factor required 

 Test item handling: No specific handling conditions required 

4.2.2. Internal Standard 

Identification: M3HFPO-DA 

 Appearance: Colourless liquid (determined by Charles River 

Den Bosch) 

 Batch: M3HFPODA0213 

 Purity/Composition: 50 ± 2.5 µg/mL in methanol 

 Chemical Purity >98% 

 Isotopic purity 99% 13C(13C3) 

 Storage: in the refrigerator (2-8°C)  

 Stable under storage conditions until: 21 July 2018 (expiry date) 

 Supplier: Wellington Laboratories Inc., Ontario, Canada 

Additional information  

 Test Facility analytical standard 

number: 

AS1673/A 
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Identification: M3HFPO-DA 

 Appearance: Colourless liquid (determined by Charles 

River Den Bosch) 

 Batch: M3HFPODA0616 

 Purity/Composition: 50 ± 2.5 µg/mL in methanol 

 Chemical Purity > 98% 

 Isotopic purity ≥ 99% 13C(13C3) 

 Storage: in the refrigerator (2-8°C)  

 Stable under storage conditions until: 25 June 2019 (expiry date) 

 Supplier: Wellington Laboratories Inc., Ontario, 

Canada 

Additional information  

 Test Facility analytical standard 

number: 

AS1673/B 

 

 

Additional information for both batches  

 Purity/Composition correction factor: No correction factor required 

 Analytical standard handling: No specific handling conditions required 

4.2.3. Blank Matrix 

Blank human plasma with K2-EDTA as anticoagulant was obtained from Sera Laboratories 

International (Sera Lab, Burgess Hill, West Sussex, UK).  Information on the gender is given 

below.  Blank matrices were stored in the ultra-low freezer (≤ -75°C). 

Text Table 1 

Blank Matrix 

Type of matrix Gender Hemolytic Supplier 

Plasma Mix male/female No Sera Lab 

4.3. Test Item and Internal Standard Characterization 

The supplier provided to the Test Facility documentation of the identity, purity, composition, 

and stability for the test item and internal standard.  Certificates of Analysis or equivalent 

documents were provided to the Test Facility and are presented in Appendix 2 and 

Appendix 3. 

4.4. Reserve Samples 

A reserve sample of the test item analytical standard was not collected and maintained due to 

the limited amount available. 

4.5. Test Item and Internal Standard Inventory and Disposition 

Records of the receipt, distribution, and storage of test item and internal standard were 

maintained. 
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4.6. Chemicals and Reagents 

Text Table 2 

Chemicals and Reagents 

Chemical / Reagent Grade Supplier 

Water Tap water purified by a Milli-Q 

water purification system 

Millipore, Bedford, MA, USA 

Acetonitrile ULC/MS-CC/SFC Biosolve, Valkenswaard, 

The Netherlands 

Methanol ULC/MS-CC/SFC Biosolve 

Ammonium formate ULC/MS-CC/SFC Biosolve 

Formic acid ULC/MS-CC/SFC 99% Biosolve 

2-Propanol LiChrosolv Merck Darmstadt, Germany 

4.7. Methods 

4.7.1. Bioanalytical Method 

Quantitative analysis was based on the bioanalytical method validated for the analyte in 

EDTA human plasma in project 516654. 

The analytical conditions, preparation of solutions and sample processing method are given 

in Appendix 4. 

4.7.2. Study Samples 

A total of 24 study samples in polypropylene tubes were received as described below, and 

were stored in the ultra-low freezer (≤ -75°C) until analysis. 

Text Table 3 

Study Samples 

Date of delivery Number of samples Conditions on receipt 

06 March 2017 5 Frozen (cooling element) 

08 March 2017 5 Frozen (cooling element) 

10 March 2017 4 (in duplicates) Frozen (Dry ice) 

14 March 2017 2 (in duplicates) Frozen (Dry ice) 

20 March 2017 2 Frozen (cooling element) 

22 March 2017 4 Frozen (Dry ice) 

27 March 2017 2 Frozen (cooling element) 

Study samples were thawed at room temperature.  Sample processing was performed 

according to the sample processing method in Appendix 4. 

All study samples were analyzed within the proven stability period of 29 days. 

4.7.3. System Suitability 

On each day of analysis, a system suitability standard was injected in triplicate before 

analytical batches were submitted. 

The system suitability standards had retention times and peak height/peak area ratios of the 

analyte and internal standard that were within acceptance ranges (see Appendix 4).  It 

demonstrated that the LC-MS/MS instrument was suitable for the analysis of the analyte and 

internal standard on the day of analysis. 
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5. CONSTRUCTED VARIABLES 

Response Peak area of the analyte or internal standard 

Response ratio (R) 
standard internal of areaPeak 

analyte of areaPeak 
 

Calibration curve c  C bC a  R
N

2

N
  

 where: 

 CN nominal concentration 

 a quadratic regression factor  

 b linear regression factor 

 c intercept 

Analyzed concentration (CA) 
 

d
a 2

Rca 4bb
C

2

A 


  

 where: 

 d dilution factor 

Accuracy [%]   100
C

C

N

A   

Difference  [%]   100
mean value

uelowest val - luehighest va
  

All results presented in the tables of the report are calculated using values as per the raw data 

rounding procedure and may not be exactly reproduced from the individual data presented. 

6. COMPUTERIZED SYSTEMS 

Critical computerized systems used in the phase are listed below.  All computerized systems 

used in the conduct of this phase have been validated. 

Text Table 4 

Critical Computerized Systems 

System name Version No. Description of Data Collected and/or Analyzed 

Analyst 1.6.2 System control, data acquisition and processing 

LabWare LIMS 5.02m+ Laboratory information management system (LIMS) 

REES Centron SQL 2.0 Temperature, relative humidity and/or  

atmospheric pressure monitoring 

7. RETENTION OF RECORDS 

All phase-specific raw data, electronic data, documentation (e.g. relevant emails), phase study 

plan, and final phase report were archived at the Test Site by no later than the date of final 

phase report issue unless otherwise specified in the study plan.  At least five years after issue 

of the final phase report, the Sponsor will be contacted. 
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8. RESULTS 

Representative chromatograms and a calibration curve are presented in Figure 1.   

8.1. Analytical Run History 

The analytical run history of the project is given in Table 1. 

8.2. Carry-over 

Double blank samples were analyzed after each highest calibration standard to evaluate the 

carry-over of the analytical system.  The carry-over percentages are given in Table 2. 

No carry-over at the retention time of the analyte and internal standard was observed. 

8.3. Calibration Curves 

Calibration standards at each concentration level were injected in duplicate.  One replicate 

was analyzed at the beginning and one at the end of the analytical run.  A double blank 

sample and a single blank sample were analyzed before the first set of calibration standards.  

The response percentages of the analyte and internal standard in the blank samples to the 

lowest calibration standard are given in Table 3. 

Calibration curves in the concentration range of 1.00 - 500 ng/mL for the analyte in human 

plasma were obtained by quadratic regression analysis with a 1/x2 weighting factor.  Since 

the back calculated accuracies of the data points were in the range 80-120% for the lowest 

calibration standard and 85-115% for the remaining calibration standards the calibration 

curves were accepted.  The individual results and statistical parameters of the calibration 

curves are given in Table 3. 

8.4. QC Samples 

QC-low, middle and high samples were analyzed in duplicate in each analytical run.  The 

results of the QC samples are given in Table 4. 

Since the accuracy of ≥ 2/3 of the QC samples and ≥ 50% per concentration level fell in the 

criterion range of 85-115% the analytical runs were accepted. 

The overall mean accuracy and coefficient of variation of the QC samples at each 

concentration level fell within the criterion range of 85-115% and ≤ 15%, respectively. 

8.5. Study Samples 

The results of the study samples are given in Table 5.The results are presented in ng/mL used 

as original concentration and calculated to µg/mL by dividing the concentration by 1000 after 

a request of the sponsor.   
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8.6. Incurred Samples Reanalysis 

The results of the incurred samples are given in Table 6. 

Most of the samples had a concentration less than QC-L concentration level so ISR on a 

minimum of 20 study samples with a preferred concentration above 3 time the LLOQ was not 

possible. Therefore, a total of 5 incurred samples were subjected to reanalysis.  The 

difference between the analyzed concentrations for the initial and reanalysis was ≤ 20% for 

100% of the mean repeats.  The criterion range of at least 67% for incurred sample reanalysis 

(ISR) was met, demonstrating that the analytical method was reliable. 

The analyzed concentrations of the incurred samples were reported in a separate table and 

were not used for toxicokinetic purposes.  ISR only relates to the evaluation of analytical 

method performance. 

9. CONCLUSION 

In conclusion, the reported results are considered representative of the concentration of 

analyte in human plasma for this study. 
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Table 1  

Analytical Run History 
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Table 2  

Carry-over Percentages 
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Table 3  

Calibration Curves 
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Table 4  

QC Samples 
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Table 5  

Study Samples 

Analyzed concentrations of TI208124 (ng/mL) in plasma samples of Group A with 

recalculation to µg/ml (= ppm) in plasma samples. 

Session Time 

point 

Subject ng/mL µg/mL (= ppm) 

Period 1 - 1 < 1.00 < 0.00100 

2 26.6 0.0266 

3 51.2 0.0512 

4 1.22 0.00122 

5 4.87 0.00487 

6 < 1.00 < 0.00100 

7 < 1.00 < 0.00100 

8 169 0.169 

9 1.77 0.00177 

10 1.20 0.00120 

11 1.82 0.00182 

12 6.11 0.00611 

13 1.70 0.00170 

14 1.38 0.00138 

15 2.71 0.00271 

16 < 1.00 < 0.00100 

17 2.48 0.00248 

18 < 1.00 < 0.00100 

19 < 1.00 < 0.00100 

20 2.85 0.00285 

21 1.23 0.00123 

22 1.00 0.00100 

23 < 1.00 < 0.00100 

24 2.87 0.00287 
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Table 6  

Incurred Sample Reanalysis 

Results in ng/mL 

 

Results in µg/mL (=ppm) 

Study sample Analyzed concentration (µg/mL) Difference 

[%] 
Original ISR 

gr.a-sj.12-per. 1-t=- 0.00611 0.00635 4 

gr.a-sj.2-per. 1-t=- 0.0266 0.0234 13 

gr.a-sj.3-per. 1-t=- 0.0512 0.0549 7 

gr.a-sj.5-per. 1-t=- 0.00487 0.00511 5 

gr.a-sj.8-per. 1-t=- 0.169 0.160 6 

Number of ISR samples 
 

5 
 

Values of ≤ 20% of origin [%] 
 

100 
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Figure 1  

Representative Chromatograms and Calibration Curve 
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Appendix 1  

Phase Study Plan, Amendments, and Deviations 
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DEVIATIONS 

All deviations that occurred during the study have been authorized/acknowledged by the 

Study Director, assessed for impact, and documented in the study records.  All study plan 

deviations and those SOP deviations that could have impacted the quality or integrity of the 

study are listed below. 

None of the deviations were considered to have impacted the overall integrity of the study or 

the interpretation of the study results and conclusions. 

9.2 Internal standard 

 A second batch of internal standard was also used: 

Identification: M3HFPO-DA 

Appearance: Colourless liquid (determined by Charles River 

Den Bosch) 

Batch: M3HFPODA0616 

Purity/Composition: 50 ± 2.5 µg/mL in methanol 

Chemical Purity > 98% 

Isotopic purity ≥ 99% 13C(13C3) 

Storage: in the refrigerator (2-8°C)  

Stable under storage conditions until: 25 June 2019 (expiry date) 

Supplier: Wellington Laboratories Inc., Ontario, Canada 

Additional information  

Test Facility analytical standard number: AS1673/B 

 

Evaluation:  Addition of a new batch was not amended. No influence on the study results. 

9.3 Study Samples 

 A: - Inventory list was missing with shipments arrived on 6, 8 and 10 March. 

 B: - Identification information (at least a project number) was missing on all samples of 

all shipments. 

Evaluation:   

A: Sponsor was contacted for confirmation for the number of samples to insure that the 

correct number of samples was received and a proposal inventory list was supplied to 

correct this for future deliveries. 

B: The samples were marked A1 to A24 and with the shipments of 14, 20, 22 and 27 

March 2017 the study number was mentioned on the inventory list. On basis of this and 

earlier correspondence it was sufficient to identify the samples. 
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Test Item Characterization 
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208124/A 
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Appendix 3  

Internal Standard Characterization 
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AS1673/A 
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AS1673/B 

 

  



Final Bioanalytical Report Page 58 

Clinical Trial Reference No. C30031 Test Site Study No. 516655 

 

Appendix 4  

Bioanalytical Method 
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